This paper proposes a new multi-objective intuitionistic fuzzy goal programming approach to solve a multi-objective nonlinear programming problem in context of a structural design. Here we describe some basic properties of intuitionistic fuzzy optimization. We have considered a multi-objective structural optimization problem with several mutually conflicting objectives. The design objective is to minimize weight of the structure and minimize the vertical deflection at loading point of a statistically loaded threebar planar truss subjected to stress constraints on each of the truss members. This approach is used to solve the above structural optimization model based on arithmetic mean and compare with the solution by intuitionistic fuzzy goal programming approach. A numerical solution is given to illustrate our approach.
In view of growing use of fuzzy set in structural problems under situations when information available is imprecise various extension of fuzzy sets immerged. In such extension, Atanassov [10] introduced Intuitionistic fuzzy set (IFS), is one of the generalizations of fuzzy set theory, is characterized by a membership function, a non membership function and a hesitancy function. IFS is very suitable for the depiction of the uncertainty and vagueness of things. The concept of IFS can be viewed as an alternative approach to define a fuzzy set in a situation where available information is not sufficient for the definition of an imprecise concept by means of a conventional fuzzy set. In fuzzy sets the degree of acceptance is only considered but IFS is characterized by a membership function and a non-membership function so that the sum of both values is less than one. Now intuitionistic fuzzy optimization (IFO) is an open field for research work. Very little research work has been carried out on IFO in application to structural optimization. Luo.et.al [14] applied the inclusion degree of intuitionistic fuzzy set to multi criteria decision making problem. Pramanik and Roy [11] solved a vector optimization problem using an intuitionistic fuzzy goal programming. A transportation model was solved by Jana and Roy [12] using multi-objective intuitionistic fuzzy linear programming. Dey and Roy [13] use Intuitionistic fuzzy optimization technique to optimize non-linear single objective two bar truss structural model. Nan and Li [15] discussed arithmetic mean in intuitionistic fuzzy environment. Nowadays goal programming in fuzzy environment is common where as intuitionistic fuzzy goal programming is rare in context of structural design. In this study we have used arithmetic mean in intuitionistic fuzzy goal programming to solve multi-objective structural model. The advantage of the intuitionistic fuzzy optimization technique is twofold: they give the richest apparatus for formulation of optimization problems and on the other hand, the solutions of intuitionistic fuzzy optimizations can satisfy the objective(s) with bigger degree than the analogous fuzzy optimization problem and the crisp one. This paper envisages the application of IFO in context of structural design. The remainder of this paper is organized in the following way. In section 2, we discuss about intuitionistic fuzzy set, generalized intuitionistic fuzzy set,  -cut and ( , )
 -cuts. In section 3 and in section 4, we discuss about intuitionistic fuzzy goal programming problem and generalized intuitionistic fuzzy goal programming problem respectively. In section 5, we described a multi-objective structural model of a three bar truss. In section 6 and 7, we optimize multi-objective structural model through intuitionistic fuzzy goal programming and generalized intuitionistic fuzzy goal programming respectively. Numerical solution of structural model of three bar truss is discussed in section 8. Finally we draw conclusions from the results in section 9.
Preliminaries
In this section some basic relevant definitions and notations are reviewed. 
Solve the above crisp model (3.6) by using appropriate mathematical programming algorithm to get optimal solution of objective functions. subject to 
Solve the above crisp model (4.13) by using appropriate mathematical programming algorithm to get optimal solution of objective functions. The input data for MOSOP (5.14) is given as follows 
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